. Before the synthesis of the CdSe NTs, the Cd precursor solutions were prepared in advance, as follows. 333 mg (1.25 mmol) of Cd(Ac) 2 ·2H 2 O were sonicated in 1.5 mL (5 mmol) of DOA (a molar ratio of 1:4 between Cd and DOA was taken), followed by heating at 200 °C for 10 minutes to fully remove the water and get clear solution, which was labeled as "Cd(Ac) 2 -DOA solution". For a typical CdSe NTs synthesis, 7.9 mg of Se powder was first dissolved (partly dispersed) in 3.6 mL of ODE and stirred at 260 °C for 10 min, after which 0.3 mL of Cd(Ac) 2 -DOA Solution (a molar ratio of 2.5:1 between Cd and Se) was quickly injected. The solution rapidly turned turbid, followed by a change in color from white into yellow, and finally into a brown solution. After a given time (e. g. 8 min), the reaction was stopped by removal of the heater and the mixture was cooled down in air. Tubular CdSe NCs were produced mainly in the form of aggregates, together with some quantum dots as byproducts. For the purification, the cooled solution was mixed with a solution containing hexane and TOP (3:1, v/v) and centrifuged at a speed of 3000 rpm for 3 min. TOP was used to remove the unreacted Se precursor. The resulting supernatant was discarded, while the precipitates, mainly containing CdSe NTs, were collected and washed in hexane-TOP solution for two more times for 5 min. Afterwards, the collected products were twice washed in methanol by a dispersion and centrifugation process to remove the unreacted Cd precursor. Finally, the precipitates were dispersed in hexane for further characterization. Other 2D CdSe
NCs such as nanoplatelets and curved nanosheets were prepared through similar procedures by changing the reaction temperature and time. It is worth mentioning that, different from the classical hot injection method used for CdSe quantum dots preparation, 1 neither degassing the reactant before the reaction nor creating an inert atmosphere for the reaction is needed.
Surface ligand exchange with oleic acid on 2D CdSe NCs. First, the purified 2D
CdSe NCs in hexane were centrifuged. After discarding the supernatant, the precipitate containing the 2D NCs was dispersed in 2 mL of a solution containing Surface ligand exchange with MPA on the CdSe NCs (both NTs and QDs). To obtain an aqueous solution of CdSe NTs and QDs, MPA was used to replace the originally hydrophobic ligand on the NCs. First, ethanol was added to the purified CdSe NCs in hexane, followed by a centrifugation to discard the supernatant. The precipitates were well dispersed in 1 mL dichloromethane and 0.2 mL of MPA was added. Then a vortex mixing process of 10 min was applied, after which two centrifugation and redispersion processes were performed in dichloromethane. The mass of NCs was measured after evaporating the dichloromethane. Finally, the NCs were dispersed in deionized water with a concentration of 12.5 mg/mL. The pH value of the solution was adjusted to 9 to get a stable dispersion of the NCs.
Photocatalytic reduction of the RhB into its leuco form. Typically, 5 μL of MPA and 12 μL of CdSe NTs was added to a 3 mL RhB water solution (0.05 mg/mL, pH=7). The reaction was triggered by irradiating the visible light from a halogen lamp (HAL 100, Zeiss, 100 W bulb) with an ultra-violet filter (400~2500 nm luminescent spectrum). A stirring speed of 600 rpm was used to improve the mixing during the reaction. After a given time interval, 100 μL of solution was fetched and mixed with 900 μL water for the absorption spectroscopy measurement.
Characterization. UV-vis absorption spectroscopy was performed on a Varian Cary 50 Scan UV-vis spectrophotometer. Photoluminescence (PL) and photoluminescence excitation (PLE) spectra were measured by a Horiba fluorescence spectrometer, in which an excitation wavelength was set as 350 nm for the PL spectra and an emission wavelength was set as 600 nm for the PLE spectra. Transmission electron microscopy (TEM) graphs, high-resolution TEM (HRTEM) graphs, selected area electron diffraction (SAED) patterns, scanning transmission electron microscopy (STEM) images and energy-dispersive x-ray spectroscopy (EDX) images were captured by a Talos transmission electron microscope (FEI Co.) and a Titan Themis (FEI Co.); prior to that, the CdSe NCs dissolved in hexane were dropped and dried on ultrathin carbon-supported copper grids. Scanning electron microscopy (SEM) images were taken on Zeiss Gemini 300 field emission scanning electron microscopes under the in-lens mode operating at an accelerating voltage of 3 kV. Powder X-ray diffraction (XRD) measurement was performed on a Brucker D8 discover X-ray powder diffractometer. Fourier-transform infrared spectroscopy (FTIR) spectra were recorded by a Nicolet iS10 FT-IR Spectrometer (Thermo Scientific) equipped with a smart diamond attenuated total reflectance (ATR) accessory. Thermal gravimetric analysis (TGA) curve was measured by a TGA 4000 from Perkin Elmer. Scheme S1 Reduction of RhB into its leuco form when reacted with hydrogen.
